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DETAILED ACTION 

In view of the Appeal Brief filed on 1 1/4/08, PROSECUTION IS HEREBY 
REOPENED. A new non- final rejection is set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 37 
CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or 
other evidence are permitted. See 37 CFR 1.193(b)(2). 

Overall, claims 2-14, 16-36 are pending in this application. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2-14, 16-19, 27-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zukouski et al. (US 6,378,487) in view ofSalvat et al. (US Patent 6,412,276). 
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Regarding claims 2, 11, 14, 16, 27-36, Zukouski discloses a combustion control 
apparatus for an internal combustion engine, comprising: 

a combustion controlling actuator to cause main combustion, and to cause preliminary 
combustion prior to the main combustion; and a controller to control fuel injection to produce the 
preliminary combustion, and to control fuel injection to start the main combustion after an end of 
the preliminary combustion (see Figure 2A); wherein the combustion controlling actuator 
includes a fuel injector to inject fuel directly into a combustion chamber of the engine; and the 
controller is configured to perform a preliminary fuel injection to produce the preliminary 
combustion at or near top dead center, and to perform a main fuel injection to start the main 
combustion after the preliminary combustion is finished such that a premixed combustion 
process is predominant in the main combustion, the preliminary fuel injection being immediately 
prior to the main fuel injection (205) (see Figure 2A), and wherein the controller is configured to 
perform the preliminary fuel injection at such a timing as to cause a heat releasing process of the 
preliminary combustion to start before compression top dead center and to end after compression 
top dead center (see Figure 3A, col. 5, lines 1+); however, fails to disclose an exhaust purifier is 
located in an exhaust passage of the internal combustion engine. Salvat teaches that a particulate 
filter (8) is located in the exhaust passage to reduce harmful emission (see Figure 1). 

It would have been obvious to one having ordinary skill in the art, to have utilized the 
teaching of Salvat in the Zukouski system, since the use thereof would have reduced harmful 
particulate emissions from the engine. 

Regarding claim 3, Salvat further teaches controlling actuator in a split combustion mode 
by controlling the fuel injection to produce the preliminary combustion at or near top dead 
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center, and by controlling the fuel injection to start the main combustion after the end of the 
preliminary combustion when a split combustion request is produced to bring the exhaust 
purifier to an operative state (see col. 2, lines 61+, col. 3, lines 1-20). 

Regarding claims 4-6, 19, 31, Salvat further teaches controlling actuator normally in a 
normal combustion mode, and to change over a combustion control mode from the normal 
combustion mode to the split combustion mode in response to the split combustion request 
produced in accordance with a condition of the exhaust purifier (see col. 2, lines 47-67). 

Regarding claims 7-9, Zukouski further discloses the controller is configured to delay the 
start of the main combustion with respect to the end of the preliminary combustion (see Figure 
2A). 

Regarding claims 10, 17, 18, Salvat further teaches controlling a preliminary fuel 
injection quantity of the preliminary fuel injection to a smaller quantity required to increase an in 
cylinder temperature in the combustion chamber, and to make a main fuel injection quantity of 
the main combustion greater than the preliminary fuel injection quantity, to produce engine 
torque with the main combustion (see col. 3, lines 20-24). 

Regarding claim 12, Zukouski further discloses that an amount of retard of a combustion 
start timing of the main combustion with respect to a combustion start timing of the preliminary 
combustion is equal to or greater than 20° in crank angle (see Figure 2A) 

Regarding claim 13, Zukouski further discloses that an amount of retard of a combustion 
end timing of the main combustion with respect to compression top dead center is equal to or 
greater than 50 in crank angle (see Figure 2A). 
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Claims 20-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zukouski 
et al (US 6,378,487) in view ofSalvat et al (US Patent 6,412,276) as applied to claim 3 above, 
and further in view ofKitahara et al. (US 6,796,118). 

Regarding claims 20-23, 25, 26, the modified Zukouski system discloses all the claimed 
limitations as discussed in claim 3 above, however, fails to disclose that the exhaust purifier 
includes an NOx trap catalyst device to trap NOx in a lean operation of the engine. Kitahara 
teaches an NOx trap catalyst device to trap NOx in a lean operation of the engine being located 
in the exhaust gas, and using a split combustion request at a time to purify the sulfur and NOx 
trapped in the NOx trap device in accordance with a distance traveled by a vehicle powered by 
the internal combustion engine (see col. 4, lines 10+, col. 5, lines 1-6). 

It would have been obvious to one having ordinary skill in the art, to have utilized the 
teaching ofKitahara in the modified Zukouski system, since the use thereof would have provided 
an effective means for regenerating the Nox trap. 

Regarding claim 24, Kitahara further teaches performing the split combustion request in 
accordance with an estimated sulfur content quantity of the sulfur content trapped in the NOx 
trap device (see col. 4, lines 10-38). 

Conclusion 

Any inquiry concerning this communication from the examiner should be directed 
to Examiner Diem Tran whose telephone number is (571) 272-4866. The examiner 
can normally be reached on Monday -Friday from 8:00 a.m.- 5:30p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas E. Denion, can be reached on (571) 272-4859. The fax number for this 
group is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about 
the PAIR system, sec http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 800-786-9199 (toll- 
free). 

/Diem Tran/ 
Patent Examiner 
/Thomas E. Denion/ 
Supervisory Patent Examiner, Art Unit 3748 



